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Inter-examinerrel iabil ity
to detect painful upper
cervical joint dysfunction
The presence of painful upper cervical joint
dysfunctionisa diagnostic criterion for
cervicogenic headache. This preliminary study
investigated whether independent examiners
for aplanned multicentre study of treatment of
cervicogenic headache suffererswouId agree
on the presence or not of joint dysfunction for
inclusion/exclusion of subjects into the trial.
Ten subjects with or without neck pain and
headache were recruited in each offourcentres
(total 40 subjects). Examiners manual Iy assessed
subjects' upper cervical regions in asingle blind
manner. There was excellent to complete
agreement between each pair of examiners on
which subjects should be allowed to enter the
study and 70 per cent agreement between
examiners onthe two most dysfunctional joints
in symptomatic subjects. There can be
confidencethat an homogenous headache group
will enter the planned trial.
[Jull G, Zito G, Trott P, Potter H, Shirley 0 and
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ervicogenicheadaches arise from
dysfunction in the cervical
musculoskeletal system. The
presence of painful movement
abnormalities in the cervical
intervertebral segments is one·of the
principal diagnostic criteria for
cervicogenicheadache (International
Headache Society [IHS] Classification
1988). Dysfunction should he located
within the upper three cervical joints,
as these have access to the head via the
trigemino-cervical nucleus (Bogduk
1994). While various physical
impairments can be present in other
structures within the musculoskeletal
system (Jaeger 1989, Treleaven etal
1994, Watson and Trott 1993), to
date, none have been found to be as
uniquely tied to the syndrome as upper
cervical joint dysfunction.
Detecting the presence ofrelevant
painful upper cervical joint dysfunction
is therefore a vital·part of diagnostic
decision making to identify
cervicogenic headache. Plain x-rays of
the cervical joints are often unhelpful
in differential diagnosis (Hinderaker et
a11995, Jensen et aI1990a). Precision
anaesthetic nerve or joint blocks
(Barnsley and Bogduk 1993, Barnsley
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et al1993a and 1993b,Lord et al1995
and 1996) currently are the most
accurate medical diagnostic method.
However, this invasive investigative
technique is unsuitable for widespread
use in primary diagnosis of a large
population group. In contrast, physical
examination methods are non-invasive
and are·suitable for testing large
population groups. They are used in
patient assessment by many clinicians
including physiotherapists. The two
physical· examination methods to
detect joint dysfunction are active
movement examination and manual
passive segmental examination.
Examination of active movement has
been shown to have poor sensitivity to
differentiate subjects with.a neck
complaint (Sandmark and Nisell 1995).
The.detection ofsymptomatic joint
dysfunction by manual examination
methods has been used in a number of
studies of cervicogenicheadache
(Beeton and Jull 1994, Drefuset al
1994,Jaeger 1989, Jensen et a11990b,
Schoensee et al 1995, Treleaven etal
1994, Watson and Trott 1993,
Whittinghametal1994) and initial
studies indicate it has high sensitivity
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and specificity for physical diagnosis of
the presence or otherwise of cervical
joint dysfunction (lull et a11988,
Sandmark and.NisellI995).
Additionally, manual examination is a
safe, low cost and simple examination
technique, making it a very suitable
method for the differential diagnosis
during widespread screening.
A national multicentre trial has been
initiated in Australia to investigate the
effectiveness ofselected physiotherapy
treatments for cenricogenic headache.
On the basis of current knowledge, the
physical impairment ofpainful upper
cervical dysfunction has to be present
to include subjects in the trial as
cervicogenicheadache sufferers, to
complement symptomatic criteria.
Manual examination was used as the
physical assessment to identify the
presence or otherwise of relevant
upper cervical dysfunction for
inclusion/exclusion purposes. Because
of the multicentrenature ofthe trial, it
was first necessary to establish whether
the prospective independent examiners
in each trial centre would make similar
decisions for subject inclusion!
exclusion on the basis of their manual
examination of the upper cervical
joints. To this end, an inter-examiner
reliability study was undertaken.
In a series of single blind studies,
persons with and without complaints
of neck pain and ·headache were
examined. The personnel who were to
be the independent.examiners in each
centre for the future trial were tested
against an examiner who ·had been
shown previously to have sensitivity
and specificity in manual examination
of cenrical joint dysfunction (Tull et al
1988). The primary question asked in
this study was: would the examiners
make the same decision on whether or
not the subject should be included or
excluded from a trial of physiotherapy
treatment for cervicogenic headache?
This decision was robe based on the
presence or otherwise ofsufficient
upper cervical dysfunction as elicited
by their manual examination. As
cervicogenic headache sufferers often
have more than one symptomatic joint
in the upper cervical complex (Drefus
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etal 1994,Jull 1986, Watson and
Trott 1993), a subsidiary question was
asked namely, which joint(s)
demonstrated most dysfunction?
Examiners were asked to rank joint
dysfunction and agreement between
the examiners on the two most
dysfunctional joints was investigated.
Methods
Separate studies were conducted
between Examiner A (chief
investigator for the trial) and the
manipulative physiotherapists
(Examiners B-G) who were to be the
independent examiners for the trial in
the respective centre. This design was
chosen to minimise the expense which
would have been incurred if all
examiners travelled to a central
location. The study was timed to
coincide with a trial instructional
seminar conducted by the chief
investigator in each centre. Six
independent examiners were each
tested against Examiner A in studies
conducted in the four centres. In two
of the centres, theindependent
examiners (C and·D, F and G) were
also tested against each other.
Subjects
Research assistants in each centre
recruited 10 volunteers to act as
subjects for the reliability study.
Volunteers of either gender and within
an age range of 18 to 60 years were
sought, as this was the age range for
subjects in the final study. The
research assistants were requested to
recruitpersons with a current history
of neck pain·and headache as well as
those with no such complaints, in as
equal numbers as convenient and
possible. They were to.ensure that
volunteers understood the nature of
the study and that they had no
condition which might contra~indicate
a manual examination of the upper
cervical region.
A total of40 persons (four centres)
entered the study. They consisted of
28 females and 12 males whose mean
age was 38.3 years (range 20 to 58
years). They were equally divided into
a non headache group and a group of
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neck pain and headache sufferers. All
persons signed an informed consent
statement and ethical clearance for the
study was gained from the Medical
Ethics Committee of the Universities
of Queensland, South Australia,
Melbourne and Sydney as well as
Curtin and La Trobe Universities.
The examiners were experienced
manipulative physiotherapists who
were to assume the role of independent
examiners in the future clinical triaL
All had undertaken .postgraduate
education in manipulative
physiotherapy in Australian universities
and therefore shared a commonality in
examination procedures and
interpretative language.
Manual examination
assessments
The manipulative physiotherapists
were required to perform a manual
examination of the upper cervical
segments CO... 1, Cl-2 andC2-3 as they
would in normal clinical practice. They
were not restricted to any particular
technique but rather, were permitted
to llse.such techniques as they deemed
necessary to make a decision about the
status of the joints.
The assessments recorded were a yes/
no decision to the question ofwhether
relevant painful joint dysfunction was
present to include the person in a trial
of physiotherapy treatment. lfthe
decision was positive, the examiner
recorded and ranked the upper cervical
joints in magnitude of dysfunction.
This decision was made on their
overall rating of the joint motion and
each subject's reports of the levels of
pain provoked by manual testing of the
joint.
Procedure
All examiners were briefed on the
study protocol and provided with data
sheets. A full description of their role,
the single blind nature of the study and
the data required from their
examination was provided. Any queries
raised were discussed so that all
examiners had a clear understanding of
procedure and requirements.
Following the suhjects' formal
consent to enter the study, the research
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Discussion
In any trial of treatment, it is necessary
to ensure that subjects entering the
trial have the condition for which
are presented. There was complete
agreement between six pairs of
examiners (K= 1) and excellent
agreement between two pairs (K = 0.78,
K ::: 0.8). In the latter two cases,
examiners disagreed on one subject of
the 10. In these two subjects, both
examiners elicited joint dysfunction
but disagreed on whether it was of
sufficient magnitude to potentially
include/exclude the subject.
Even though subjects entered the
trial in equal proportions of headache
and non headache sufferers, there were
three occasions where non headache
sufferers were judged to have upper
cervical joint dysfunction and included
in the "present" category. All three
examiners made the same judgment on
two subjects in one centre and two
examiners made the same judgment on
one subject in another centre.
The results for the inter-examiner
agreement on the dysfunctional joints
(segments) are presented in Table 2.
Agreement ranged from excellent to
perfect (6), fair to good (14) and poor
in five instances. Despite combining
the data for each segment, some
analyses suffered from a lack of
variation in the data set. In two
instances this precluded any analysis
and influenced the result in others. For
example,on the occasion when K =
0.25 (poor agreement) the raw data
indicated that the examiners agreed on
13 of 14 decisions. However, the
calculations of Kappa were vulnerable,
as 12 of the 13 agreements were in the
same cell of agreed absence of
dysfunction. Collation of the raw data
indicated that the frequency of
examiner agreement on the nominated
dysfunctional joints was 70 per cent.
The levels agreed upon by the
respective examiners were distributed
as follows:CO~l (6),Cl-2 (19),C2-3
(9). Left sided joints were involved in
21 instances and the right joints in 13
instances. Disagreements were not
predominant on any side or joint.
1..00
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The results of the inter-examiner
agreement for the yes/no decision on
whether or not sufficient upper
cervical joint dysfunction was present
for inclusion purposes are presented in
Table 1. Values for the agreement
between examiner A and·each other
examiner as well as the two occasions
of between other examiner agreement
chance. Fleiss (1981) provided the
following guidelines for interpretation:
K= 1 when there is complete
agreement, K.> 0.75 represents
excellent agreement, K between 0.4 and
0.75 indicates fair to good agreement
and below 0.4 represents poor
agreement.
The agreement between each pair of
examiners was investigated for the
nominated two most dysfunctional
joints of the six upper cervical joints in
theCO-3complex in subjects for whom
there was agreement on inclusion
status. The Kappa statistic was used
~again. The instances in which each pair
of examiners nominated.a particular
joint in the subject group examined
was collated. To facilitate analysis,
agreement was investigated for the
summated results of the two joints of
each segment CO-I, Cl-2 andC2-3 as
there was no disagreement between
examiners in relation to the left, right
decision for a joint.
assistant explained to them the single
blind nature of the study. The need
not to reveal their headache or non
headache status to the examiners was
reinforced. They were informed that
when the examiner requested them to
rate any pain provoked by an
examination procedure, they were free
to communicate this. They were
requested not to discuss any aspect of
the first examination with a subsequent
exanuner.
Subjects presented for examination in
an order of convenience that suited
their personal time schedule. In two
centres, Examiner A and the centre's
independent examiner tested each
subject.. In the other two centres,
Examiner A and two independent
examiners tested each subject. The
order in which subjects were presented
to the examiners was varied as much as
possible, to avoid any effect that being
consistently second or third examiner
might have on that examiner's manual
findings.
Once initial formalities were
finalised, the subject was .directed to a
private examination area. The first
assigned examiner assessed the subject,
recorded his/her findings and left the
area. The second examiner then
entered the area and repeated the
examination process. In two centres,
this procedure was undertaken by the
third examiner. No discussion was
permitted between examiners during
the assessment period.
Data management
A Kappa statistic (K) was used to
evaluate the .concordance between each
pair ofexaminers. It is a measure of
inter...examiner agreement beyond that
occurring by chance when ratings are
on a categorical scale, as was the yes/no
decision required from examiners in
this study on subjects' inclusion!
exclusion status. VVhen the observed
agreement equals chance agreement,
the Kappa value will be zero. Greater
than chance agreement leads to a
positive Kappa value with the upper
limit being 1.0 which represents
perfect agreement. Kappa values of less
than zero are uncommon and reflect
agreement less than that expected by
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study of manual examination of the
upper cervical region.
In making their decisions, examiners
could have no expectation of which
joints would be the most likely and
frequently symptomatic. Previous
studies have reported variously, CO-l
(Watson and Trott 1993), Cl-2
(Treleaven et a11994) andC2-3 (lull
1986, Schoensee et al 1995) to be the
predominant dysfunctional segment. In
this current group of subjects, the
prevalence of dysfunction in
descending order wasCl-2C2-3 and
CO-I. Left sided joint dysfUnction was
more prevalent than right in almost a
2:1 ratio. The disagreements were
distributed across all joints, which
would suggest that examiners had no
preconceived judgments of the likely
level or side of joint involvement.
This study has demonstrated that the
use of manual examination as one of
the assessment methods for selecting
and rejecting a potential subject for the
cervicogenic headache trial has internal
consistency .and face validity (Spiker
1991)4 The identification of three
subjects without headache as having
joint dysfunction nevertheless indicates
that it is possible in a small percentage
of cases, that a potential subject could
be included on the basis of joint
dysfunction without it being related to
acervicogenic headache. For inclusion
into the trial, subjects must also fulfil
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In the study, the examiners could
have been biased by an expectation that
they would examine equal proportions
of normal subjects and those with neck
pain and headache. To confound this
expectation, subjects presented in an
order of their convenience.
Additionally, in two of the four
centres, three subjects who were
recruited for their non neck pain status
proved to have uppercenrical joint
dysfunction which was identified by all
examiners.
Inter-examiner agreement was also
investigated between the nominated
dysfunctional joints in subjects assessed
to~be suitable for inclusion into a study
of cervicogenic headache. Agreement
between two nominated joints was
sought as previous studies have
indicated that cervicogenic headache
sufferers often have multiple joint
involvement (Drefus et alI994,]ull
1986, Schoensee et al1995, Watson
and Trott 1993). Examiners had to
nominate two from a possible six facet
joints in the upper cervical region.
Results of analysis (Kappa) indicated
that agreement could be rated overall
as good, noting that the lack of
variation in some data sets destabilised
some analyses (Ker 1991). The
frequency of agreement was 70 per
cent. The level of agreement observed
in this study is comparable to that
determined by Schoensee et al (1995)
in a similar inter-therapist reliability
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treatment is appropriate and do not
have similar symptoms arising from
another cause. As there is symptomatic
overlap between chronic benign
headache forms Ou111994), it is
necessary to ensure that other criteria
are present to confirm that headache is
arising from musculoskeletal
dysfunction in the neck. Painful upper
cervical joint dysfunction is the
physical impairment pathognomonic of
cervical headache (Bogduk 1994, IHS
1988). Reliable detection of this
impairment is vital to the differential
diagnosis4 Manual examination of the
upper cervical joints has been used
successfully to detect dysfunction in
several previous studies ofcervicogenic
headache (Beeton and]uIl1994,
Drefuset al 1994, Jaeger 1989,
Treleaven et a11994, Watson and
Trott 1994, \iVhittingham et aI1994).
The planned multicentre study on the
efficacy of treatment ofcervicogenic
headache sufferers will involve several
examiners making decisions on the
presence or not of upper cervical joint
dysfunction for subject inclusion!
exclusion purposes. It was therefore
essential to determine that these
examiners are likely to make similar
decisions from their manual
examination, so that the group of
subjects recruited from the various
centres will be as homogeneous as
possible.
The results indicated that, from a
mixed subject sample, the manipulative
physiotherapists who are to act·as
independent examiners in the
multicentre study had excellent to
complete agreement on whom they
would include or exclude from the
cervicogenic headache study, on the
basis of the presence or otherwise of
relevant upper cervical joint
dysfunction. In the two cases of
disagreement, the subjects had
ambiguous joint signs. Both examiners
identified some joint dysfunction in
these two subjects indicating their
ability to detect.symptomatic joints,
but they disagreed on its relevance for
the inclusion!exclusion status of the
subject.
AUSTRAliAN PHYSIOTHERAPY
syrnptomatic.criteria, which should
lessen this possibility, hutit is a source
of error which needs to he considered.
Furthermore, the next step in a
validation process for manual
examination was ·not undertaken in this
study. Examiners were not rated
against a more definitive test for
cervical joint pain such as diagnostic
nerve or joint blocks (Barnsley and
Bogduk 1993, Lord et al1995).
However, all examiners were tested
against one examiner (Examiner A)
who has been rated successfully against
these diagnostic methods Gull et al
1988) which would add strength to the
acceptability and applicability of results
in this study.
Conclusion
A trial of treatment for cervicogenic
headache sufferers demands accurate
identification of thosesuhjects
suffering from this form of headache.
Upper cervical joint dysfunction is one
of the major diagnostic indicators.
This study revealed that there was
excellent agreement between
examiners involved in a future trial in
selecting and rejecting subjects based
on .their manual examination for the
presence or not ofupper cervical joint
dysfunction. There can therefore be
confidence that as homogenous a
group of cervicogenic headache
sufferers as possible will be recruited
into the planned.multicentre study of
cervicogenicheadache patients.
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